ABSTRACT
INTRODUCTION
The transition between the Torrejonian (To) and Tiffanian (Ti) Land-Mammal Ages (middle and late Paleocene, respectively) appears to represent a major period of faunal change (Sloan 1969 deposits correlates with the magnetic polarity time scale in the interval between the later part of chron 27r and into chron 27. However, no section in the San Juan Basin contains Tiffanian superposed on Torrejonian. Therefore the Torrejonian/Tiffanian transition is surmised to occur somewhere in the interval between the later portion of chron 27 and the early portion of the following polarity chron 26r. Obviously it would be desirable to obtain magnetostratigraphic data from a continuous section that contains both late Torrejonian and early Tiffanian fossils in order to confirm and perhaps refine the placement of the Torrejonian/Tiffanian transition within the magnetic polarity time scale.
Our first attempt to accomplish this objective was to collect a magnetostratigraphic section from the eastern Crazy Mountain Basin of south-central Montana. This region contains the best known and most well-sampled sequence of middle and late Paleocene localities for fossil mammals. It is the only known basin in which the last Torrejonian (To3) and the first three Tiffanian (TilTi3) zones are sampled. However, the quality and continuity of outcrop (more accurately the lack thereof) do not permit a continuous magnetostratigraphic section to be constructed in that region. In addition, we found evidence of structural complications (beds is of fundamental importance for biochronologic zonation of the early and middle Tiffanian.
The Crazy Mountain Basin is a broad structural depression that is the most northwesterly part of a NW-SE trending trough that also includes, from northwest to southeast, the Stillwater, Clark's Fork, and Bighorn basins (Gingerich 1983; fig. 1 Gidley (1909 Gidley ( , 1915 Gidley ( , 1919 Gidley ( , 1923 .
The mammalian faunas from Gidley and Silberling quarries were treated as a whole by Simpson (1935 Simpson ( , 1937a ), who also listed or described mammalian specimens from 55 other localities in the basin (discovered primarily by Silberling). In 1935, a third major quarry, Scarritt Quarry, was developed by Simpson and Silberling, and the fauna from it was described by Simpson (1936 Simpson ( , 1937b . In addition, one important surface locality, Locality 13, produced mammals of middle Tiffanian age (Ti3) (Simpson 1937a The first specimens from this area to be published were the two plesiadapid dentaries, identified by Gingerich (1976, p. 19) as Pronothodectes jepi (with a caveat that "the material is too fragmentary for an unequivocal determination"). They may, in fact, be referable to Nannodectes intermedius, an earliest Tiffanian species. The Cub Creek pan-todont was omitted from Simons' review of Paleocene Pantodonta (Simons 1960 ; according to J. H. Ostrom it is very fragmentary, certainly not identifiable to species or even genus-it was never assigned a catalogue number in the Princeton collection). The fourth Princeton specimen, consisting of left and right dentaries, was later assigned to a new genus and species of arctocyonid Condylarthra, Stelocyon arctylos Gingerich (1978), a taxon providing no information about age because it is as yet unknown elsewhere. The fifth Princeton specimen is here identified as Aphronorus orieli, a species elsewhere confined to the earliest Tiffanian (Til). Judging from available evidence, PU specimens from Section 28 could be either latest Torrejonian or earliest Tiffanian in age, while those from Section 29 are earliest Tiffanian.
University of Michigan collections come from four new localities on the Hunt Creek/ Cub Creek divide. The fauna from each locality is listed in table 1. Locality CC-1 is from the same stratigraphic interval as CC-3 with Aphronorus orieli, and both therefore are likely to be of earliest Tiffanian age. CC-2 is at a level stratigraphically below CC-1 and CC-3, and it may be either latest Torrejonian (To3) or earliest Tiffanian (Til) in age. Eagle Quarry is at the base of the highest sandstone exposed in Section 28, and it is hence at the top of the Cub Creek/Hunt Creek stratigraphic section. The fauna from Eagle Quarry, while small, includes well preserved dentaries of Plesiadapis praecursor and Phenacodus bisonensis. Plesiadapis and Phenacodus make their first appearance in the Tiffanian Land-Mammal Age and Plesiadapis praecursor is the principal index fossil of earliest Tiffanian zone Til.
The following discussion of paleomagnetic stratigraphy utilizes a 160 m stratigraphic section measured on the Hunt Creek side of the Hunt Creek/Cub Creek divide. All of the Princeton and University of Michigan fossil localities discussed here occur in the upper 50 m of this section, and those of certain earliest Tiffanian age are likely to be in the upper 30 m.
PALEOMAGNETISM
At Hunt Creek, paleomagnetic samples were collected from 20 levels (sites) within a 160 m thick section. Finer-grained lithologies (clays and fine silts) were preferentially collected. At five sites distributed throughout the stratigraphic section, seven oriented block samples and a bulk sample (2 kg) for magnetic separation were collected, while three oriented samples were collected from each of the remaining 15 sites. Samples from sites containing seven oriented samples were subjected to detailed progressive demagnetization studies to investigate stability of natural remanent magnetism (NRM). All NRM measurements were done with a cryogenic magnetometer (ScT C-102), alternating-field (AF) demagnetization with a Schonstedt GSD-5 tumbling-specimen demagnetizer, thermal demagnetization with a mumetal shielded furnace with magnetic field <10 nannoTesla in the specimen region, and strongfield thermomagnetic analyses with a computerized Cahn 2000 microbalance (Galbrun and Butler 1986).
Curie temperatures revealed by strongfield thermomagnetic analysis of magnetic separates from five stratigraphic levels within the Hunt Creek section were between 150 and 2500C. As shown by Butler and Lindsay analysis of the site by site stability of NRM and allowed confidence in extracting polarity determinations from these weakly magnetized sediments. Data from one site were rejected because NRM intensity fell below 5 x 10-5 A/m during the demagnetizing procedures.
A stratigraphic plot of the resulting data is shown in figure 3 . Polarity zones were defined through site by site analysis from which virtual geomagnetic pole (VGP) latitude is simply a convenient parameter for a summary stratigraphic plot. Two reversed 
